Temporal variability of QT interval and changes in T wave morphology in dogs as markers of the clinical risk of drug-induced proarrhythmia.
The aim of this experiment was to establish the usefulness of assessing temporal variability of the QT interval and changes in the T wave morphology in dogs as markers of pro-arrhythmic risk in humans. For this purpose, the electrocardiographic effects of astemizole and cisapride, two well known pro-arrhythmic drugs in humans, were assessed in dogs. Astemizole was administered intravenously at single doses of 1 and 3 mg/kg whilst cisapride was administered orally at doses of 1.5 and 6 mg/kg. Electrocardiograms (ECG) were recorded before and after treatment. From each ECG tracing, QT intervals were recorded over 100 beats for calculation of the mean and standard deviation (SD) of QT and mean corrected QT (QTc). The coefficient of variation of QT (CV=SD/mean) was calculated as an indicator of QT temporal variability. The changes in T wave morphology were assessed in precordial lead CV5RL. Astemizole increased both the QTc interval and the CV of QT. Increases in these parameters also occurred after cisapride, but were less marked than after astemizole. In addition, both compounds produced a notching of the T wave, consisting of the presence of two peaks. The effects of astemizole and cisapride on the CV of QT and their propensity to induce of T wave notching are consistent with the blocking of I(Kr) channels and indicate, respectively, an increase in temporal variability of cardiac repolarization and an increased heterogeneity of the repolarization of cardiac cells across the myocardium. These changes are key triggers of arrhythmic events and are thus consistent with the pro-arrhythmic properties of these drugs. This study therefore indicates that the evaluation of CV of QT and T wave morphology in dogs may help in predicting drug-induced pro-arrhythmic risk in humans.